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(54) WHEEL DEVICE APPLIED TO A MOUSE

(57) A wheel device (10, 10’, 10") includes a base
(12), a wheel module (14, 14’, 14"), a sheltering compo-
nent (16) and an optical detecting module (18). The base
(12) has a holder (20). The wheel module (14, 14’, 14")
is disposed on the base (12) and includes a roller (52)
and a wheel (24). The roller (52) includes a rolling surface
(26), an axle (28, 56) and a plurality of rib structures (30).
The axle (28, 56) is rotatably disposed on the holder (20).

The rib structures (30) are disposed inside the rolling
surface (26). The wheel (24) is disposed on the rolling
surface (26) of the roller (52). The sheltering component
(16) includes light sheltering areas (32) and light pene-
trating areas (34) disposed on the roller (52) or the wheel
(24) and around the axle direction (D). Each light shel-
tering area (32) is perpendicular to the axle (28, 56).
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Description

Field of the Invention

[0001] The present invention relates to a wheel device
of the mouse utilizing optical detection technology to de-
tect rotary information according to the pre-characteriz-
ing clauses of claims 1, 8 and 14.

Background of the Invention

[0002] A roller module disposed on the top of the
mouse is used to control a gesture applied for browsing
the webpage. The user can control a rotary speed of the
roller via fingers, and the rotary speed of the roller is
relevant to a rolling speed of the webpage and informa-
tion content that the user can watch within a short period.
[0003] The rotary speed of the roller is detected by an
encoder, and a mechanical encoder is widespread ap-
plied to the mouse. Comparing to an optical grating en-
coder, the mechanical encoder of the conventional
mouse has properties of simply structure, easy program-
mable control and specific hand feeling. The mechanical
encoder includes a turntable. When the mouse roller ro-
tates the turntable of the mechanical encoder, a plurality
of terminals on the turntable is electrically connected with
fixed terminals on a base of the mouse, and a conduction
signal is generated accordingly.
[0004] The optical grating encoder includes an optical
detection module (which has an optical emitter and an
optical receiver) disposed on opposite sides of the optical
grating structure. An optical signal emitted by the optical
emitter can pass through and be sheltered by the optical
grating structure in response to rotation of the mouse
roller, so as to detect the rotary speed of the roller. An
external optical code disk connected to the mouse roller
via a gear or a shaft of the mouse can be used as the
optical grating structure, and the optical detection module
generates a series of optical signals in accordance with
rotation of the optical code disk. Frequency of the optical
signals corresponds to the rotary speed of the mouse
roller.
[0005] With the advanced technology, design of the
mouse utilizing the optical grating encoder to detect the
rotary speed of the mouse roller with illumination function
is an important issue in the related industry.

Summary of the Invention

[0006] This in mind, the present invention aims at pro-
viding a wheel device of the mouse utilizing optical de-
tection technology to detect rotary information for solving
above drawbacks.
[0007] This is achieved by a wheel device of the mouse
according to claims 1, 8 and 14. The dependent claims
pertain to corresponding further developments and im-
provements.
[0008] As will be seen more clearly from the detailed

description following below, the claimed wheel device
applied to a mouse includes a base, a wheel module, a
sheltering component and an optical detecting module.
The base includes a holder. The wheel module is dis-
posed on the base. The wheel module includes a roller
and a wheel. The roller includes a rolling surface, an axle
and a plurality of rib structures. The axle is rotatably dis-
posed on the holder in an axle direction. The plurality of
rib structures is disposed inside the rolling surface. The
wheel is disposed on an outside of the rolling surface.
The sheltering component includes a plurality of light
sheltering areas and a plurality of light penetrating areas.
The plurality of light sheltering areas and the plurality of
light penetrating areas are alternately disposed on the
roller or the wheel around the axle direction. Each of the
light sheltering areas is perpendicular to the axle. The
optical detecting module includes an optical emitter and
an optical receiver. The optical emitter is disposed on a
first side of the wheel module and adapted to emit an
optical signal. The optical receiver is disposed on a sec-
ond side of the wheel module opposite to the first side,
and adapted to receive the optical signal passing through
the wheel module and the plurality of light penetrating
areas on the sheltering component.

Brief Description of the Drawings

[0009] In the following, the invention is further illustrat-
ed by way of example, taking reference to the accompa-
nying drawings. Thereof:

FIG 1 is a diagram of a mouse according to an em-
bodiment of the present invention,
FIG. 2 is an exploded diagram of a wheel device
according to a first embodiment of the present inven-
tion,
FIG. 3 and FIG. 4 are diagrams of the wheel device
in different views according to the first embodiment
of the present invention,
FIG. 5 to FIG. 7 are diagrams of a sheltering com-
ponent and a roller according to different embodi-
ments of the present invention,
FIG. 8 to FIG. 11 are diagrams of the sheltering com-
ponent and a wheel according to different embodi-
ments of the present invention,
FIG. 12 is an exploded diagram of the wheel device
according to a second embodiment of the present
invention,
FIG. 13 and FIG. 14 are diagrams of the wheel device
in different views according to the second embodi-
ment of the present invention,
FIG. 15 to FIG. 17 are diagrams of the sheltering
component and the roller according to different em-
bodiments of the present invention,
FIG. 18 to FIG. 20 are diagrams of the sheltering
component and a hollow transparent wheel accord-
ing to different embodiments of the present inven-
tion,
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FIG. 21 is a diagram of a part of the wheel device
according to the second embodiment of the present
invention,
FIG. 22 is an exploded diagram of the wheel device
according to a third embodiment of the present in-
vention,
FIG. 23 and FIG. 24 are diagrams of the wheel device
in different views according to the third embodiment
of the present invention, and
FIG. 25 is a diagram of the wheel device in another
type according to the third embodiment of the
present invention.

Detailed Description

[0010] Please refer to FIG. 1 to FIG. 4. FIG. 1 is a di-
agram of a mouse 1 according to an embodiment of the
present invention. FIG. 2 is an exploded diagram of a
wheel device 10 according to a first embodiment of the
present invention. FIG. 3 and FIG. 4 are diagrams of the
wheel device 10 in different views according to the first
embodiment of the present invention. The wheel device
10 can be disposed inside the mouse 1. Some part of
the wheel device 10 may be exposed via an opening on
a housing 2 for being touched by a user. The wheel device
10 can include a base 12, a wheel module 14, a sheltering
component 16 and an optical detecting module 18. The
base 12 can include a holder 20, and a top of the holder
20 is open to hold the wheel module 14. The holder 20
can be pivoted to a front supporter 12a and a rear sup-
porter 12b of the base 12 in a vertical direction Y, so that
the wheel module 14 and the holder 20 can be laterally
rotated in a deflecting direction R. The base 12 may in-
clude a circuit board, which is not shown in the figures;
or at least one part of the base 12 is designed as the
circuit board.
[0011] The wheel module 14 can include a roller 22
and a hollow wheel 24. The roller 22 can include a rolling
surface 26, an axle 28 and a plurality of rib structures 30.
The plurality of rib structures 30 can be connected to the
axle 28 and disposed inside the rolling surface 26. The
axle 28 can be rotatably disposed on the holder 20 in an
axle direction D. In the embodiment, the axle 28 can be
a column-type bearing having a ratchet 28a. The axle 28
can be connected to the plurality of rib structures 30, and
stretched to the outside of the roller 22 in the axle direction
D to connect with the ratchet 28a. The ratchet 28a can
be cooperated with additional adjustment components
to provide a switching function about rolling modes and
operation hand-feeling of the wheel module 14. In some
possible embodiments, the rolling surface 26 of the roller
22 can be made by metal material, so that inertial rotation
of the roller 22 can be executed in a high speed in re-
sponse to operation of the wheel device 10; for example,
a large browse range can be provided when the mouse
1 is used to browse a webpage. The wheel 24 can be
disposed around the rolling surface 26 and be used as
a touch interface of the wheel device 10.

[0012] The optical detecting module 18 can include an
optical emitter 36 and an optical receiver 38, respectively
disposed on a first side and a second side of the wheel
module 14 opposite to each other. Arrangement of the
optical emitter 36 and the optical receiver 38 is not limited
to the embodiments shown in FIGs. 2-4, which means
position of the optical emitter 36 and the optical receiver
38 can be exchanged. The holder 20 can have a hole
40, and an opening orientation of the hole 40 is not limited
to the embodiments shown in FIGs. 2-4. An optical signal
S projected by the optical emitter 36 can pass through
the hole 40 on the holder 20, the wheel module 14 and
the sheltering component 16, and then be received by
the optical receiver 38. The optical signal S can be shel-
tered by a light sheltering area 32 and pass through the
light penetrating area 34 alternately in response to rota-
tion of the wheel module 14. The optical receiver 38 can
acquire behavior information expressed by a gesture ap-
plied to the wheel module 14 in accordance with a re-
ceiving result, a receiving frequency and a receiving point
of time about the optical signal S.
[0013] The sheltering component 16 can be used as
an optical grating structure, and be formed by a plurality
of light sheltering areas 32 and a plurality of light pene-
trating areas 34. The plurality of light sheltering areas 32
and the plurality of light penetrating areas 34 can be al-
ternately disposed on the roller 22 or the wheel 24 around
the axle direction D. Generally, the light sheltering area
32 can be perpendicular to the axle 28. The sheltering
component 16 can further include an outer annular region
42 and an inner annular region 44. The outer annular
region 42 can be connected to an outer side of each light
sheltering area 32, and the inner annular region 42 can
be connected to an inner side of each light sheltering
area 32. In the embodiment, the sheltering component
16 can be an independent opaque sheet, which means
the light sheltering area 32, the outer annular region 42
and the inner annular region 44 can be made by opaque
material. The light penetrating area 34 can be a hollow
region among the light sheltering area 32, the outer an-
nular region 42 and the inner annular region 44. The shel-
tering component 16 can be fixed to a side of the roller
22. The outer annular region 42 of the sheltering com-
ponent 16 can be attached to a lateral edge of the rolling
surface 26 and/or connection between the rolling surface
26 and a lateral edge of an outer side of the rib structure
30. Some of the light sheltering areas 32 on the sheltering
component 16 can be attached to each rib structure 30,
so that the plurality of light sheltering areas 32 and the
plurality of light penetrating areas 34 can be alternately
disposed on the roller 22 or the wheel 24 around the axle
direction D. The inner annular region 44 can be attached
to a lateral edge of the axle 28 and/or connection between
the axle 28 and a lateral edge of an inner side of the rib
structure 30. The rib structure 30 may have no transpar-
ent property. A thickness of each rib structure 30 can be
equal to or smaller than a width of each light sheltering
area 32 on the sheltering component 16, so that trans-
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mission of the sheltering component 16 is affected by the
light sheltering area 32 and the light penetrating area 34
instead of the rib structure 30.
[0014] In the first embodiment, the sheltering compo-
nent 16 can be optionally attached to a side of the roller
22 and/or the wheel 24. If the sheltering component 16
is attached to the roller 22, the sheltering component 16
can be disposed on the lateral edge of the rib structure
30 via at least one of the light sheltering area 32, the
outer annular region 42 and the inner annular region 44.
The optical signal S emitted by the optical emitter 36 can
pass through a gap between the rib structure 30 and the
light penetrating area 34 on the sheltering component 16
to reach the optical receiver 38; in the meantime, the
wheel 24 can be made by any material. If the sheltering
component 16 is attached to the wheel 24, the sheltering
component 16 can be disposed on the lateral surface of
the wheel 24 via at least one of the light sheltering area
32, the outer annular region 42 and the inner annular
region 44, and the wheel 24 preferably can be made by
transparent material. In this embodiment, the sheltering
component 16 can be directly formed on the lateral sur-
face or an inner portion of the wheel 24, which depends
on design demand.
[0015] An amount of the rib structure 30 is not limited
to the embodiments shown in FIGs. 2-4, and any assem-
bly of the rib structures 30 capable of stably supporting
the rolling surface 26 on the axle 28 belongs to a design
scope of the present invention. Amounts of the light shel-
tering area 32 and the light penetrating area 34 can be
designed according to a sampling frequency and identi-
fication accuracy of the optical detecting module 18. The
amount of the light sheltering area 32 can be equal to
the amount of the light penetrating area 34. The amounts
of the light sheltering area 32 and the light penetrating
area 34 can be greater than or equal to the amount of
the rib structure 30. The roller with the built-in optical
grating structure is manufactured by a specific mold,
which results in expensive cost and difficulty in amount
adjustment of the grating structure. The manufacturing
cost and the yield rate of the rib structure 30 of the roller
22 are limited to molding technology, and an amount of
the optical signals capable of being detected by the op-
tical detecting module 18 within one round of the wheel
module 14 and the roller 22 is affected accordingly. This
embodiment does not use the rib structure 30 as the op-
tical grating structure; the amount of the optical signals
received in each round of the wheel module 14 and the
roller 22 is not limited to the rib structure 30, and therefore
the wheel module 14 and the roller 22 with high manu-
facturing cost can be shared in a variety of mice. The
present invention utilizes the sheltering component 16
with low manufacturing cost as the optical grating struc-
ture, so as to achieve aims of sharing the roller 22 and
the high-level customized optical grating structure.
[0016] Please refer to FIG. 5 to FIG. 7. FIG. 5 to FIG.
7 are diagrams of the sheltering component 16 and the
roller 22 according to different embodiments of the

present invention. In the embodiment shown in FIG. 5,
the sheltering component 16 can include the light shel-
tering area 32, the light penetrating area 34, the outer
annular region 42 and the inner annular region 44. The
outer annular region 42 can be disposed on a lateral side
of the rolling surface 26 on the roller 22. The inner annular
region 44 can be disposed on a lateral side of the axle
28 on the roller 22. The light sheltering area 32 can be
connected between the outer annular region 42 and the
inner annular region 44, and adapted to shelter the rib
structure 30. In the embodiment shown in FIG. 6, the
sheltering component 16 can only include the light shel-
tering area 32, the light penetrating area 34 and the outer
annular region 42. The outer annular region 42 can be
disposed on the lateral side of the rolling surface 26. The
light sheltering area 32 can be stretched from the outer
annular region 42 to inner of the outer annular region 42.
Some of the light sheltering area 32 can be overlapped
with the rib structure 30, and the other of the light shel-
tering area 32 does not overlap with the rib structure 30.
In the embodiment shown in FIG. 7, the sheltering com-
ponent 16 can only include the light sheltering area 32,
the light penetrating area 34 and the inner annular region
44. The inner annular region 44 can be disposed on the
lateral side of the axle 28. The light sheltering area 32
can be stretched from the inner annular region 44 to out-
side of the inner annular region 44. Some of the light
sheltering area 32 can be overlapped with the rib struc-
ture 30, and the other of the light sheltering area 32 does
not overlap with the rib structure 30.
[0017] Please refer to FIG. 8 to FIG. 11. FIG. 8 to FIG.
11 are diagrams of the sheltering component 16 and the
wheel 24 according to different embodiments of the
present invention. In the embodiment shown in FIG. 8,
the sheltering component 16 can include the light shel-
tering area 32, the light penetrating area 34, the outer
annular region 42 and the inner annular region 44. The
outer annular region 42 and the inner annular region 44
can be respectively disposed on an outer edge and an
inner edge of the lateral surface or the inner portion of
the wheel 24. The light sheltering area 32 can be con-
nected between the outer annular region 42 and the inner
annular region 44. In the embodiment shown in FIG. 9,
the sheltering component 16 can merely include the light
sheltering area 32, the light penetrating area 34 and the
outer annular region 42. The outer annular region 42 can
be disposed on the outer edge of the lateral surface or
the inner portion of the wheel 24. The light sheltering area
32 can be stretched from the outer annular region 42 into
inner of the outer annular region 42 and be disposed on
the wheel 24.
[0018] In the embodiment shown in FIG. 10, the shel-
tering component 16 can merely include the light shel-
tering area 32, the light penetrating area 34 and the inner
annular region 44. The inner annular region 44 can be
disposed on the inner edge of the lateral surface or the
inner portion of the wheel 24. The light sheltering area
32 can be stretched from the inner annular region 44 to
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outside and disposed on the wheel 24. In the embodiment
shown in FIG. 11, the sheltering component 16 can mere-
ly include the light sheltering area 32 and the light pen-
etrating area 34. The light sheltering area 32 can be dis-
posed on the lateral surface or the inner portion of the
wheel 24. The light penetrating area 34 can be space
between the adjacent light sheltering areas 32. In the
above-mentioned embodiments, the sheltering compo-
nent 16 can be adhered to the side of the roller 22 or the
wheel 24 if the sheltering component 16 is the independ-
ent opaque sheet. As if the wheel 24 is made by trans-
parent material, the sheltering component 16 can be not
only the independent opaque sheet, but also a light shel-
tering ink layer coating on the transparent wheel 24 or
an opaque laser marking metamorphic layer generated
when the transparent wheel 24 is processed.
[0019] In the above-mentioned embodiments shown
in FIGs. 2-11, the holder 20 and the wheel 24 are trans-
parent, and the wheel device 10 can further include a
light emitting component (which is not shown in the fig-
ures) disposed adjacent to an outer portion of the holder
20. The light emitting component can emit an illumination
beam, and the illumination beam can move upward to
pass through the wheel device 10 in response to partial
refraction and partial reflection of the holder 20 and the
wheel 24.
[0020] Please refer to FIG. 12 to FIG. 14. FIG. 12 is an
exploded diagram of the wheel device 10’ according to
a second embodiment of the present invention. FIG. 13
and FIG. 14 are diagrams of the wheel device 10’ in dif-
ferent views according to the second embodiment of the
present invention. In the second embodiment, elements
having the same numerals as one of the first embodiment
have the same structures and functions, and a detailed
description is omitted herein for simplicity. Difference be-
tween the first embodiment and the second embodiment
is: the wheel device 10’ can further include a light emitting
component 50 electrically connected to a circuit board
(which is not shown in the figures) of the base 12. In
addition, the wheel module 14’ of the wheel device 10’
can include a roller 52 and a transparent wheel 54. The
transparent wheel 54 can be assembled with the roller
52 to rotatably dispose on the holder 20. The light emitting
component 50 can emit the illumination beam to the inner
portion of the transparent wheel 54, and then the illumi-
nation beam can pass through the transparent wheel 54
via reflection so that the transparent wheel 54 can illumi-
nate.
[0021] The roller 52 can include an axle 56, a light guid-
ing surface 58 and a wall surface 60. The axle 56 can be
a cylinder-type bearing, which can be rotatably disposed
on the holder 20 in the axle direction D. The light guiding
surface 58 and the wall surface 60 can be respectively
disposed on opposite sides of the axle 56, and can be
coaxially rotated around the axle 56. In the preferred em-
bodiment, the light guiding surface 58 can be a conical
surface, and an edge of a section of the conical surface
can be a straight line or an arc, and the wall surface 60

can be perpendicular to the axle 56, which depend on an
actual demand. The light guiding surface 58 and the wall
surface 60 are transparent, and a reflection coefficient
of the light guiding surface 58 can be increased by sur-
face process. The transparent wheel 54 can be disposed
on an outer of the roller 52. A lighting portion of the light
emitting component 50 can stretch into the transparent
wheel 54, or be located outside of the transparent wheel
54 and points toward the inner portion of the transparent
wheel 54. The light emitting component 50 can be a light
emitting diode or any light source sited at the elevated
lighting portion, or the light source sited at other position
of the light emitting component 50 and then the lighting
portion can receive the beam via a light guiding compo-
nent. At least some part of the illumination beam provided
by the light emitting component 50 can illuminate the roll-
er 52 inside the transparent wheel 54, and the said illu-
mination beam can pass through the transparent wheel
54 from inside to outside via reflection of the light guiding
surface 58 of the roller 52, which means the wheel device
10’ can illuminate.
[0022] If the sheltering component 16 of the wheel de-
vice 10’ is the independent opaque sheet, the sheltering
component 16 can be attached to the lateral surface of
the transparent wheel 54. If the sheltering component 16
is the independent opaque sheet and the roller 52 is made
by the transparent material, the sheltering component 16
can be attached to the lateral surface of the roller 56
and/or the transparent wheel 54. Besides, when the roller
52 is made by the transparent material, the light shelter-
ing area 32 of the sheltering component 16 can be the
light sheltering ink layer formed on the light guiding sur-
face 58, the wall surface 60 or the inner portion of the
roller 52. Furthermore, the light sheltering area 32 may
be the opaque laser marking metamorphic layer formed
on the light guiding surface 58, the wall surface 60 or the
inner portion of the roller 26. Accordingly, the light shel-
tering area 32 of the sheltering component 16 can be the
light sheltering ink layer or the opaque laser marking
metamorphic layer formed by the processed transparent
wheel 54.
[0023] The sheltering component 16 in the second em-
bodiment can have some variation similar to the first em-
bodiment shown in FIG. 8 to FIG. 11. If the sheltering
component 16 includes the light sheltering area 32, the
light penetrating area 34, the outer annular region 42 and
the inner annular region 44, the outer annular region 42
and the inner annular region 44 can be respectively dis-
posed on the outer edge and the inner edge of the lateral
surface of the roller 52 or the transparent wheel 54, and
the light sheltering area 32 can be connected between
the outer annular region 42 and the inner annular region
44, and the light penetrating area 34 can be the space
between the adjacent light sheltering areas 32. If the shel-
tering component 16 only includes light sheltering area
32, the light penetrating area 34 and the outer annular
region 42, the outer annular region 42 can be disposed
on the outer edge of the lateral surface of the roller 52 or
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the transparent wheel 54, and the light sheltering area
32 can be stretched from the outer annular region 42 to
inner of the outer annular region 42, and the light pene-
trating area 34 can be the space between the adjacent
light sheltering areas 32. If the sheltering component 16
only includes the light sheltering area 32, the light pen-
etrating area 34 and the inner annular region 44, the inner
annular region 44 can be disposed on the inner edge of
the lateral surface of the roller 52 or the transparent wheel
54, and the light sheltering area 32 can be stretched from
the inner annular region 44 to outside of the inner annular
region 44, and the light penetrating area 34 can be the
space between the adjacent light sheltering areas 32. If
the sheltering component 16 only includes the light shel-
tering area 32 and the light penetrating area 34, the light
sheltering area 32 can be disposed on the lateral surface
of the roller 52 or the transparent wheel 54.
[0024] Please refer to FIG. 15 to FIG. 20. FIG. 15 to
FIG. 17 are diagrams of the sheltering component 16 and
the roller 52 according to different embodiments of the
present invention. FIG. 18 to FIG. 20 are diagrams of the
sheltering component 16 and the hollow transparent
wheel 54 according to different embodiments of the
present invention. As shown in FIG. 15, the light shelter-
ing area 32 of the sheltering component 16 can be the
light sheltering ink layer or the opaque laser marking
metamorphic layer disposed on the wall surface 60 of
the roller 52, and the light sheltering area 32 can be per-
pendicular to the axle 56. As shown in FIG. 16, the light
sheltering area 32 of the sheltering component 16 can
be the light sheltering ink layer or the opaque laser mark-
ing metamorphic layer disposed on the light guiding sur-
face 58 of the roller 52, and the light sheltering area 32
is not perpendicular to the axle 56. As shown in FIG. 17,
the light sheltering area 32 of the sheltering component
16 can be the opaque laser marking metamorphic layer
disposed on the inner portion of the roller 52, such as
somewhere between the light guiding surface 58 and the
wall surface 60, and the light sheltering area 32 can be
or not be perpendicular to the axle 56 optionally.
[0025] As shown in FIG. 18, the light sheltering area
32 of the sheltering component 16 can be the light shel-
tering ink layer or the opaque laser marking metamorphic
layer disposed on a first side of the transparent wheel 54
adjacent to the wall surface 60 or facing the optical emitter
36, and the light sheltering area 32 can be perpendicular
to the axle 56. As shown in FIG. 19, the light sheltering
area 32 of the sheltering component 16 can be the light
sheltering ink layer or the opaque laser marking meta-
morphic layer disposed on a second side of the trans-
parent wheel 54 facing the optical receiver 38 or adjacent
to the light guiding surface 58; the first side can be op-
posite to the second side, and the light sheltering area
32 can be perpendicular to the axle 56. As shown in FIG.
20, the light sheltering area 32 of the sheltering compo-
nent 16 can be the opaque laser marking metamorphic
layer disposed on the inner portion of the transparent
wheel 54, such as some position between the first side

and the second side, and the light sheltering area 32 can
be or not be perpendicular to the axle 56 optionally. In
the above-mentioned embodiments, the light penetrating
area 34 of the sheltering component 16 can be the space
between the adjacent light sheltering areas 32.
[0026] Please refer to FIG. 21. FIG. 21 is a diagram of
a part of the wheel device 10’ according to the second
embodiment of the present invention. The wall surface
60 of the roller 52 can be perpendicular to the axle 56,
so that a side of a hollow chamber of the transparent
wheel 54 can be sheltered. The light guiding surface 58
of the roller 52 can be accommodated inside the hollow
chamber of the wheel 54, and the illumination beam emit-
ted by the light emitting component 50 can be reflected
by the light guiding surface 58 to make illumination of the
transparent wheel 54. In the second embodiment, the
light guiding surface 58 can be designed as a cone struc-
ture, and a height, a width, an inclined angle and other
structural parameters of the cone structure are not limited
to the embodiment shown in FIG. 21, which depend on
the design demand. In addition, a shape of the light guid-
ing surface 58 is not limited to the cone structure shown
in FIG. 21, and any sectional shape of the light guiding
surface capable of uniformly reflecting the illumination
beam toward top of the transparent wheel 54 can conform
to the design demand of the light guiding surface 58 in
the present invention. Generally, the roller 52 and the
wheel 54 without empty space cannot be used as the
optical grating structure. In this embodiment, when the
sheltering component 16 is disposed on the wall surface
60 of the roller 52, the wall surface 60 and the optical
emitter 36 of the optical detecting module 18 can be lo-
cated on the same side (such as the first side) of the
wheel module 14, and the optical receiver 38 and the
light guiding surface 58 can be located on the same side
(such as the second side) of the wheel module 14. The
optical signal S emitted by the optical emitter 36 can pass
through the wall surface 60 and the light guiding surface
58 of the roller 52 and the sheltering component 16 in
sequence, or can pass through the wall surface 60, the
sheltering component 16 and the light guiding surface 58
in sequence, or can pass through the sheltering compo-
nent 16, the wall surface 60 and the light guiding surface
58 in sequence, so as to be received by the optical re-
ceiver 38. Thus, the optical signal S can be transmitted
into the wall surface 60 and then out of the transparent
wheel 54 via the light guiding surface 58, so that the roller
52, which lacks of the empty space and has the opaque
light guiding surface 58, can be assembled with the shel-
tering component 16 for being the optical grating struc-
ture.
[0027] Please refer to FIG. 22 to FIG. 24. FIG. 22 is an
exploded diagram of the wheel device 10" according to
a third embodiment of the present invention. FIG. 23 and
FIG. 24 are diagrams of the wheel device 10" in different
views according to the third embodiment of the present
invention. In the third embodiment, the elements having
the same numerals as ones of the above-mentioned em-
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bodiments have the same structures and functions, and
a detailed description is omitted herein for simplicity. Dif-
ference between the third embodiment and the above-
mentioned embodiments is: the wheel module 14" of the
wheel device 10" can include a first half roller 62, a sec-
ond half roller 64 and a hollow wheel 66. The first half
roller 62 and the second half roller 64 can be rotatably
disposed on the holder 20. The first half roller 62 can
have a first light guiding surface 68, and the second half
roller 64 can have a second light guiding surface 70. The
wheel 66 can be made by the transparent material, and
disposed between the first half roller 62 and the second
half roller 64. The light emitting component 72 of the
wheel device 10" can insert into the wheel 66 though at
least one of the first half roller 62 and the second half
roller 64 optionally. At least some part of the illumination
beam emitted by the light emitting component 72 can
pass through the wheel 66 via reflection of the first light
guiding surface 68 and the second light guiding surface
70, so that the wheel device 10" can illuminate.
[0028] Besides, the holder 20 can further have a hole
74, and the optical signal S emitted by the optical emitter
36 can be received by the optical receiver 38 through the
hole 74. The first half roller 62 can have a first roller wall
76 perpendicular to the axle direction D. The second half
roller 64 can have a second roller wall 78 perpendicular
to the axle direction D. The first light guiding surface 68
can be an inner surface of the first roller wall 76. The
second light guiding surface 70 can be an inner surface
of the second roller wall 78. An axle 80 can be stretched
from the first roller wall 76 and have a ratchet 82. An axle
sleeve 86 with a penetrating aperture 84 can be stretched
from the second roller wall 78. The first roller wall 76 and
the second roller wall 78 can be respectively disposed
on two opposite sides of the wheel 66, and rotatably dis-
posed on the holder 20 via the axle 80 and/or the axle
sleeve 86. The ratchet 82 can be operated with an aux-
iliary component for providing the switching function
about the rolling modes and the operation hand-feeling
of the wheel module 14. The light emitting component 72
can insert into the hollow chamber inside the wheel 66
via the penetrating aperture 84.
[0029] The sheltering component 16 of the wheel de-
vice 10" can be directly formed on the rolling surface, the
lateral surface and/or the inner portion of the transparent
wheel 66; as shown in FIG. 22 to FIG. 24, the rolling
surface and the lateral surface of the wheel 66 both have
the sheltering component 16. The light sheltering area
32 of the sheltering component 16 can be the light shel-
tering ink layer or the opaque laser marking metamorphic
layer formed on the wheel 66 made by the transparent
material, so that some regions of the transparent wheel
66 can shelter the beams. The light penetrating area 34
of the sheltering component 16 can be other regions of
the transparent wheel 66 not belonging to the light shel-
tering area 32.
[0030] Further, the wheel module 14" may optionally
include a tire 88 disposed on an annular slot 90 of the

rolling surface on the wheel 66. Elasticity of the tire 88
can be cooperated with an axially clipping force of the
first half roller 62 and the second half roller 64 applied to
the wheel 66 for providing a binding force onto the wheel
66 in its radial direction. Moreover, the tire 88 may have
some microstructures or be processed by surface treat-
ment, and the related wheel 66 can provide a variety of
touch feeling or friction difference for the user’s finger. A
width W1 of the tire 88 can be preferably smaller than a
width W2 of the wheel 66, which means the tire 88 is
partly accommodated inside the annular slot 90 of the
wheel 66, so as to align an outer surface of the tire 88
with an outer edge of the wheel 66. If the tire 88 of the
wheel module 14" is installed inside the annular slot 90
of the wheel 66, the sheltering component 16 of the wheel
device 10" can be directly formed on not only the rolling
surface, the lateral surface and/or the inner portion of the
wheel 66, but also inside the annular slot 90; in this em-
bodiment, the light sheltering area 32 of the sheltering
component 16 can be the light sheltering ink layer or the
opaque laser marking metamorphic layer.
[0031] In the third embodiment, an installation angle
of the light emitting component 72 is not limited to a type
shown in FIG. 22 to FIG. 24, and an inclination angle of
the light emitting component 72 can be varied according
to position of the wheel device 10" on the housing 2 of
the mouse 1. Please refer to FIG. 23 to FIG. 25. FIG. 25
is a diagram of the wheel device 10" in another type ac-
cording to the third embodiment of the present invention.
In the embodiment shown in FIG. 23, a surface normal
vector of an upper surface of the light emitting component
72 can be vertical, and the illumination beam emitted by
the light emitting component 72 can be projected an up-
per portion of the wheel 66. In the embodiment shown in
FIG. 25, the surface normal vector of the upper surface
of the light emitting component 72 is inclined (such as
toward a left side), and therefore the wheel device
10" may be exposed via an inclined opening on a front
section of the housing 2; that is to say, the surface normal
vector of the upper surface (such as an illuminating sur-
face) of the light emitting component can be perpendic-
ular to the inclined opening of the housing 2, and the
illumination beam emitted by the light emitting compo-
nent 72 can directly pass through the inclined opening
of the housing 2 through the wheel 66 or via a side of the
wheel 66, so that an area of the mouse 1 where the wheel
66 protrudes from the housing 2 can provide preferred
illumination function. An inclined orientation and the in-
clined angle of the light emitting component 72 are not
limited to the embodiment shown in FIG. 25, which de-
pends on the design demand.
[0032] The sheltering component 16 can be the inde-
pendent opaque sheet disposed on the side of the wheel
66, and can be rotated according to rotation of the wheel
66. Generally, the first half roller 62, the second half roller
64 and the wheel 66 do not have the empty space and
cannot be used as the optical grating structure. The hol-
low axle sleeve 86 is used to accommodate the light emit-

11 12 



EP 3 772 680 A2

8

5

10

15

20

25

30

35

40

45

50

55

ting component 72. In the embodiment, the sheltering
component 16 can be directly formed on the rolling sur-
face, the lateral surface and/or the inner portion of the
transparent wheel 66, so that the optical signal S emitted
by the optical emitter 36 can pass through the transparent
wheel 66 with the sheltering component 16, and be re-
ceived by the optical receiver 38; thus, the wheel module
14" without the empty space can be assembled with the
sheltering component 16 to use as the optical grating
structure. In addition to the optical grating structure for
sheltering the optical signal S, but also the sheltering
component 16 can be rotated in accordance with motion
of the wheel 66. The illumination beam projected out of
the mouse 1 through the wheel 66 can be intermittently
sheltered by the light sheltering area 32 formed on the
rolling surface, the lateral surface and/or the inner portion
of the transparent wheel 66, so that the wheel 66 in the
present invention can intermittently illuminate.

Claims

1. A wheel device (10, 10’, 10") applied to a mouse (1),
the wheel device (10, 10’, 10") characterized by:

a base (12), comprising a holder (20);
a wheel module (14, 14’, 14") disposed on the
base (12), the wheel module (14, 14’, 14") com-
prising:

a roller (52), comprising a rolling surface
(26), an axle (28, 56) and a plurality of rib
structures (30), the axle (28, 56) being ro-
tatably disposed on the holder (20) in an
axle direction (D), the plurality of rib struc-
tures (30) being disposed inside the rolling
surface (26); and
a wheel (24) disposed on an outside of the
rolling surface (26);

a sheltering component (16), comprising a plu-
rality of light sheltering areas (32) and a plurality
of light penetrating areas (34), the plurality of
light sheltering areas (32) and the plurality of
light penetrating areas (34) being alternately dis-
posed on the roller (52) or the wheel (24) around
the axle direction (D), each of the light sheltering
areas (32) being perpendicular to the axle (28,
56); and
an optical detecting module (18), comprising:

an optical emitter (36) disposed on a first
side of the wheel module (14, 14’, 14") and
adapted to emit an optical signal; and
an optical receiver (38) disposed on a sec-
ond side of the wheel module (14, 14’, 14")
opposite to the first side, and adapted to re-
ceive the optical signal passing through the

wheel module (14, 14’, 14") and the plurality
of light penetrating areas (34) on the shel-
tering component (16).

2. The wheel device (10, 10’, 10") of claim 1, charac-
terized in that the sheltering component (16) is an
independent opaque sheet adhered to a side of the
roller (52) or the wheel (24).

3. The wheel device (10, 10’, 10") of claim 1, charac-
terized in that the sheltering component (16) further
comprises an outer annular region (42) and an inner
annular region (44), the outer annular region (42) is
connected to outer sides of the plurality of light shel-
tering areas (32), and the inner annular region (44)
is connected to inner sides of the plurality of light
sheltering areas (32).

4. The wheel device (10, 10’, 10") of claim 3, charac-
terized in that at least one of the outer annular re-
gion (42), the inner annular region (44) and the plu-
rality of light sheltering areas (32) of the sheltering
component (16) is adhered to lateral edges of the
plurality of rib structures (30) or a lateral surface of
the wheel (24).

5. The wheel device (10, 10’, 10") of claim 1, charac-
terized in that the wheel (24) is made by transparent
material, the sheltering component (16) is directly
formed on a lateral surface or an inner portion of the
wheel (24), and each light sheltering area (32) is
made by a light sheltering ink layer or an opaque
laser marking metamorphic layer.

6. The wheel device (10, 10’, 10") of claim 1, charac-
terized in that a thickness of each rib structure (30)
is equal to or smaller than a width of each light shel-
tering area (32) on the sheltering component (16).

7. The wheel device (10, 10’, 10") of claim 1, charac-
terized in that an amount of the plurality of light shel-
tering areas (32) is greater than or equal to an
amount of the plurality of rib structures (30) of the
roller (52).

8. A wheel device (10, 10’, 10") applied to a mouse (1),
the wheel device (10, 10’, 10") characterized by:

a base (12), comprising a holder (20);
a wheel module (14, 14’, 14") disposed on the
base (12), the wheel module (14, 14’, 14") com-
prising:

a roller (52), comprising an axle (28, 56), a
light guiding surface (58) and a wall surface
(60), the axle (28, 56) being rotatably dis-
posed on the holder (20) in an axle direction
(D), the light guiding surface (58) and the
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wall surface (60) being respectively located
on opposite sides of the axle (28, 56) and
able to be coaxially rotated with the axle (28,
56), the wall surface (60) being perpendic-
ular to the axle (28, 56); and
a transparent wheel (54) disposed on an
outside of the roller (52);

a sheltering component (16), comprising a plu-
rality of light sheltering areas (32) and a plurality
of light penetrating areas (34), the plurality of
light sheltering areas (32) and the plurality of
light penetrating areas (34) being alternately dis-
posed on the roller (52) or the transparent wheel
(54) around the axle direction (D);
a light emitting component (72) adapted to emit
an illumination beam, at least a part of the illu-
mination beam passing through the transparent
wheel (54) via reflection of the light guiding sur-
face (58); and
an optical detecting module (18), comprising:

an optical emitter (36) disposed on a first
side of the wheel module (14, 14’, 14") and
adapted to emit an optical signal; and
an optical receiver (38) disposed on a sec-
ond side of the wheel module (14, 14’, 14")
opposite to the first side, and adapted to re-
ceive the optical signal passing through the
wheel module (14, 14’, 14") and the plurality
of light penetrating areas (34) on the shel-
tering component (16).

9. The wheel device (10, 10’, 10") of claim 8, charac-
terized in that the sheltering component (16) is an
independent opaque sheet adhered to the wall sur-
face (60) of the roller (52) or a lateral surface of the
transparent wheel (54).

10. The wheel device (10, 10’, 10") of claim 8, charac-
terized in that the sheltering component (16) further
comprises an outer annular region (42) and an inner
annular region (44), the outer annular region (42) is
connected to outer sides of the plurality of light shel-
tering areas (32), and the inner annular region (44)
is connected to inner sides of the plurality of light
sheltering areas (32).

11. The wheel device (10, 10’, 10") of claim 8, charac-
terized in that the roller (52) is made by transparent
material, the sheltering component (16) is directly
formed on the roller (52), each of the light sheltering
areas (32) is made by a light sheltering ink layer
formed on the light guiding surface (58) or the wall
surface (60), or each of the light sheltering areas (32)
is an opaque laser marking metamorphic layer
formed on the light guiding surface (58) or the wall
surface (60) or an inner portion of the roller (52).

12. The wheel device (10, 10’, 10") of claim 8, charac-
terized in that the sheltering component (16) is
formed by a processed section of the transparent
wheel (54).

13. The wheel device (10, 10’, 10") of claim 8, charac-
terized in that a side of a hollow chamber of the
transparent wheel (54) is sheltered by the wall sur-
face (60).

14. A wheel device (10, 10’, 10") applied to a mouse (1),
the wheel device (10, 10’, 10") characterized by:

a base (12), comprising a holder (20);
a wheel module (14, 14’, 14") disposed on the
base (12), the wheel module (14, 14’, 14") com-
prising:

two half rollers (62, 64) rotatably disposed
on the holder (20), the two half rollers (62,
64) individually comprising a light guiding
surface (58); and
a wheel (24) disposed between the two half
rollers (62, 64) and made by transparent
material;

a sheltering component (16), comprising a plu-
rality of light sheltering areas (32) and a plurality
of light penetrating areas (34), the plurality of
light sheltering areas (32) and the plurality of
light penetrating areas (34) being alternately dis-
posed on the wheel (24) around an axle direction
(D);
a light emitting component (72) stretched into
the wheel (24) via one of the two half rollers (62,
64) and adapted to emit an illumination beam,
at least a part of the illumination beam passing
out of the wheel (24) via reflection of the light
guiding surface (58); and
an optical detecting module (18), comprising:

an optical emitter (36) disposed on a first
side of the wheel module (14, 14’, 14") and
adapted to emit an optical signal; and
an optical receiver (38) disposed on a sec-
ond side of the wheel module (14, 14’, 14")
opposite to the first side, and adapted to re-
ceive the optical signal passing through the
wheel module (14, 14’, 14") and the plurality
of light penetrating areas (34) on the shel-
tering component (16).

15. The wheel device (10, 10’, 10") of claim 14, charac-
terized in that the sheltering component (16) is an
independent opaque sheet adhered to a side of the
wheel (24).

16. The wheel device (10, 10’, 10") of claim 14, charac-
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terized in that the sheltering component (16) further
comprises an outer annular region (42) and an inner
annular region (44), the outer annular region (42) is
connected to outer sides of the plurality of light shel-
tering areas (32), and the inner annular region (44)
is connected to inner sides of the plurality of light
sheltering areas (32).

17. The wheel device (10, 10’, 10") of claim 14, charac-
terized in that the sheltering component (16) is di-
rectly formed on a rolling surface (26), a lateral sur-
face and/or an inner portion of the wheel (24), each
of the light sheltering areas (32) is made by a light
sheltering ink layer or an opaque laser marking meta-
morphic layer.

18. The wheel device (10, 10’, 10") of claim 14, charac-
terized in that the holder (20) comprises a hole (74),
the optical signal emitted from the optical emitter (36)
passes through the hole (74) to be received by the
optical receiver (38).

19. The wheel device (10, 10’, 10") of claim 14, charac-
terized in that the two half rollers (62, 64) respec-
tively comprise a first roller wall (76) and a second
roller wall (78) perpendicular to the axle direction (D)
and adapted to clip two sides of the wheel (24), the
light guiding surface (58) is disposed on inner sur-
faces of the first roller wall (76) and the second roller.

20. The wheel device (10, 10’, 10") of claim 19, charac-
terized in that an axle (28, 56) is stretched from the
first roller wall (76), an axle sleeve (86) with a pen-
etrating aperture (84) is stretched from the second
roller wall (78), the two half rollers (62, 64) are dis-
posed on the holder (20) via the axle (28, 56) and/or
the axle sleeve (86), the light emitting component
(72) is stretched into the wheel (24) via the penetrat-
ing aperture (84).

21. The wheel device (10, 10’, 10") of claim 14, charac-
terized in that the wheel module (14, 14’, 14") further
comprises a tire (88) disposed on an annular slot
(90) on a rolling surface (26) of the roller, and a width
of the tire (88) is smaller than a width of the wheel
(24).

22. The wheel device (10, 10’, 10") of claim 21, charac-
terized in that the sheltering component (16) is di-
rectly formed on a lateral surface, an inner portion,
the rolling surface (26) and/or the annular slot (90)
of the wheel (24), each of the light sheltering areas
(32) is made by a light sheltering ink layer or an
opaque laser marking metamorphic layer.
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